Radial wire drift chambers have been built for the Collider Detector of Fermilab (CDF) to cover forward and backward cone angles between 20 and 100 and 1700 and 178°. The chambers are built to provide good azimuthal track resolution, good multi-track resolutions, and high rate capability. Tests done using cosmic-rays and nitrogen UV-laser beam show that single wire resolution of 110 pm and 68 pm are obtainable, respectively. Construction details and test results are presented.
Description of the Chambers
We describe here the radial drift chambers (RDC) [1] [2] [3] [4] [5] The field shaping cathode planes are made of 25 um thick and 6 mm wide aluminum strips (double sided) on 125 pm thick G-10 sheets. There is a 1 mm gap between the printed circuit strips. There are 84 strips on both sides of the thin G-10 sheets. A 1 mm wide, 3 mm long 0.25 mm thick surface mount resistor chip of 10 MO value is connected between each pair of strips. A negative potential of 2700 volt is applied between the innermost and outermost strips providing about 32 volts across each chip resistor.
The cathode planes are applied about 2.5 kg tension diagonally from each corner using piano wires going through small holes on the inner and outer cylinders.
Small spring-in little cylindrical cups provided the tension around the outside of the outer cylinder.
The total load betwen the cylinders was carried by two carbon fiber-hexcell boards on each side. This provides good multi-track resolution.
Tests
Some tests were carried out uusing cosmic rays and MOPA 600 s nitrogen UV laser. Two 3 cm x 25 cm size plastic scintillators were used as a cosmic ray telescope. Fig. 4a and b show a picture of a single cosmic ray track and multi-tracks taken from a monitor screen.
Addresses of 19 active wires are given in the horizontal axis, and the vertical axis indicates timing. Successive readout of tracks make it easy to follow five tracks in one cell easily as seen in Fig. 4b . Two track resolution is measured to be better than 3 mm. Cosmic ray tracks were linearly fitted using 19 wires. Fig. 5 shows residual distribution for the 9th and 10th wire. a of the distributions is better than 110 pm. Forr l cosmic ray tests and the following UV-laser tests, the gas mixture was 49.6% A -49.6% C2H -0.8% Cff CH OH, and the applied high voltages were $1.85 kV fo; tGe sense wires, -400 V for the field wires, and -400 to -3100 V for the field shaping cathode strips.
The U0-laser of 180 microjoule intensity was well collimated using a 400 pm size collimator at the center of the beam. The beam entered to one of the 50 cells through a 1.5 mm thick quartz window. The UV-beam produced substantially better orms resolutions for about the same pulse height as obtained from cosmic rays. Fig. 6 shows that orm resolution was measured to be 68 pm for wires 13 ana 114. This is most probably due to the fact that the primary electrons are produced at rest by the 11-light beam. The collimated UV-beam was moved in precise steps relative to the wire plane for measuring space-time calibration; this is given in Fig. 7 .
We see in the figure that it is a linear relation indicating saturated drift velocity of the electrons in the gas mixture. 
